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Experimental  d a t a  a r e  p r e s e n t e d  f o r  t h e  h y d r o g a s i f i c a t i o n  of coa l -der ived  l i q u i d s  a t  
c o n d i t i o n s  of tempera ture ,  p r e s s u r e  and r e s i d e n c e  t i m e  r e s p e c t i v e l y  1200-1700F, 740-1500 
p s i g ,  and 10-120 s ,  w i t h  hydrogen-to-substrate  r a t i o s  from 0.8 t o  2.0 t i m e s  s tochiornet-  
ric. 
c o a l s ;  bo th  f u l l  range 300-1200F and low b o i l i n g  400-65OF f r a c t i o n s  w e r e  employed,al l  
samples  be ing  c h a r a c t e r i z e d  by e lementa l  a n a l y s i s  and NMR spec t roscopy.  Hydrogas i f ica-  
t i o n  w a s  performed i n  a packed t u b u l a r  f low r e a c t o r  w i t h  s e q u e n t i a l  e f f l u e n t  quenching 
and a n a l y s i s  by G M S  t o  y i e l d  informat ion  on products  from Cl(methane) t o  C14(phenanth- 
rene) .  T h e o r e t i c a l l y ,  i t  w a s  p o s t u l a t e d  t h a t  t h e  h y d r o g a s i f i c a t i o n  mechanism i n v o l v e s  
two s t e p s ,  namely ( i )  hydrodea lkyla t ion  of s u b s t i t u t e d  a lkyl -a romat ics  t o  t h e i r  nude 
polynuclear  a romat ic  p a r e n t  p l u s  gas  and ( i i )  f r a g m e n t a t i o n  of  t h e  u n s u b s t i t u t e d  poly- 
n u c l e a r  a romat ics  t o  p r o g r e s s i v e l y  smaller aromat ic  molecules  and f u r t h e r  gas .  The 
theory  p r e d i c t s  t h a t  t h e  k i n e t i c s  of  bo th  s t e p s  should  be  governed by t h e  d e l o c a l i z a t i o n  
energy of t h e  a romat ic  n u c l e i  involved;  at t h e  c o n d i t i o n s  of t h e  p r e s e n t  exper iments ,  
s t e p  (i) should  be  a p p r e c i a b l y  f a s t e r  than  s t e p  ( i i ) .  The exper imenta l  d a t a  for g a s ,  
benzene and naphthalene y i e l d s  were w e l l  r a t i o n a l i z e d  by t h e  theory .  F u r t h e r ,  t h e  pre-  
s e n t  t h e o r e t i c a l  framework can b e  a p p l i e d  t o  i n f e r  h y d r o g a s i f i c a t i o n  b e h a v i o r  of any 
aromat ic  f e e d s t o c k  from i t s  NMX a n a l y s i s ,  u s i n g  t h e  a r o m a t i c i t y  and ring-breakdowns pro- 
v ided  by t h e  l a t te r .  
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